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(57) A method of evaluating optimum risk financing 
for risk associated contingencies. The method assem- 
bles input data relating to the contingency and process- 



es that data to calculate by actuarial processing for any 
value of retained risk, a value of premium, retained risk 
cost and aggregate stop. The method then kientifies the 
optimum set of values. 
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Description 

[0001] This invention relates to the evaluation of op- 
timum risk financing for risk associated contingencies. 
[0002] Many organisations operate in situations 
where they have an exposure to risk which can result in 
a financial loss,. These can include injury to employees 
or third parties, damage to own property or third party, 
inten-uptlons to the business. It is common practice to 
insure against such contingencies and in financing the 
contingencies there is generally a mixture of retained 
risk and insured risk for which a premium has to be paki. 
Traditionally, the particular balance between retained 
and insured risk has been evaluated as a result of sta- 
tistical analysis and judgement. 
[0003] Also associated with the financing of such risks 
is a factor known as aggregate stop which Is the value 
of retained tosses within the retention per occurrence. 
It represents a finite limit to retained losses in any finan- 
cial period. 

[0004] The present inventran is concerned with a 
technique for evaluating optimum risk financing, that is 
to say values for retained risk, insured risk and aggre- 
gate stop for any risk associated contingency. 
[0005] According to the present invention there is pro- 
vided a method of evaluating optimum risk financing for 
risk associated contingencies comprising assembling 
input data relating to the contingency, processing said 
data to calculate actuarially for any value of retained 
risk, a value of premium, retained risk cost and aggre- 
gate stop, and identifying from the calculated values the 
optimum set of values. 

[0006] The calculatk)n can be performed for one or 
more classes of contingency. When the calculation is 
made for more than one class, results can be provided 
on a class by class basis or in combined form. The as- 
sembly of the input data includes actuarial devebpment 
of that data by trending developing and discounting it to 
reflect the long-term nature of contingency factors. This 
is a recognised actuarial procedure and will be under- 
stood by those skilled In the art. 
[0007] A critical step In the present method Is the step 
of performing cateuiations for each of a range of values 
of retained risk and obtaining from those calculated val- 
ues the optimum figures. This is considered to represent 
a significant advance in this art. 
[0008] The Invention will be described now by way of 
example only, with particular reference to the accompa- 
nying drawings. In the drawings: 

Figure 1 Is a flowchart Illustrating the critical steps 

in the present method; and 

Figures 2 to 7 Illustrate an example of the present 

invention. 

[0009] In essence the method is perfornied by a com- 
puter programme which can run on any modern PC. As 
can be seen from the figure the initial step In the process 



is data input (10). This involves Inputting data from an 
organisatbn whose risk Is to be assessed. Such data 
includes the organisations' exposure base, taking into 
account the vartous contingencies to whk:h it Is ex- 

5 posed, such as Injury to employees or third parties, and 
property exposure. In addition, the organisations* cur- 
rent insurance programme design is entered and this 
should include current premium, per occurrence reten- 
tion and aggregate stop, together with the loss history 

10 for each claim of exposure which is trended, developed 
and discounted by the system. 
[001 0] The next step in the sequence is that shown In 
the block Stratificatbn (11). This involves defining the 
value of losses with any range. This is a critical step in 

IS the process as it ultimately is required to define premi- 
um, retained risk cost and aggregate stop for any level 
of retained risk over a range which can extend from zero 
to infinity. 

[0011] The next step is a triangulatlon step (12) which 
20 defines the trended developed and discounted value of 
the long-tenm exposure of the organisation. This is a rec- 
ognised actuarial process which will not be described 
further as it will be apparent to those skilled in the art. 
[0012] The next step Is to define the aggregate stop 
25 (14) whk:h represents the value of the aggregatton of 
k}sses within the per occurrence range. Again, this is a 
recognised concept and technique in actuarial process- 
ing. 

[0013] The next step which lies at the heart of the 

30 present technique Is identified as an Options step (1 5). 
In this step the system takes the aggregate stop and 
retained risk values at any level of retention per occur- 
rence and calculates a premium which is a function of 
the difference between the total risk cost and the re- 

3S tained risk cost in relatbn to selected toss ratto. These 
calculations are performed using known actuarial tech- 
nques. In this way the system defines the required level 
of premium for any level of retentton within a range 
which can extend from zero to infinity. The result of this 

40 step is identified on the figure as a product (16) which 
constitutes the premium, retained risk cost and aggre- 
gates for any level of retentton within the defined range. 
[0014] The next step (17) is to prioritise these values 
in order to define the optimum risk cost. That is to say 

4S the system prioritises each of the many thousand op- 
tions it has calculated. In carrying out this step It values 
each of the options which are the sum of the retained 
risk and the premium it has generated (the risk cost) and 
compares each to the current basis to establish the op- 

so timum. it then restates the optimum for each class being 
reviewed in a separate part of the system. The process 
then identifies ways in which cross-subsidisation can be 
achieved between the various classes to establish an 
optimum programme covering all classes. This process 

ss incorporates a weighting to ensure a true prioritisation 
since otherwise the mathematical product maybe the 
same solution for a range of opttons. 
{0015] Finally It is possible to model (18) the data from 
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the prioritisations step in order to take into account in- 
terest rates, loss ratio and degrees of variance which 
reflect the extent to which loss projections become in- 
creasingly volatile as levels of retention are increased 
in relation to the severity distribution of an organisation's s 
loss history. 

[001 6] The resulting data can be presented in tabular 

form, either on a visual display unit or as print out. Also, 
it can be presented In graphical form in a similar manner. 
[0017] The following example illustrates the principles 
underlying the present invention. This example will be 
described with reference to Figures 2 to 7. This example 
concerns a Client which is a manufacturer with a turno- 
ver of £11,355,000,000. a wage roll of £1,650,000,000 
and a vehicle fleet of 4012. Its assets and Interruption 
exposure value is £15,345.000.000. 
[0018] The Clients existing insurance is 

a) Motor insurance is third party only with a deduct- 
ible of £25,000 per occurrence and £1,500,000 in 
the annual aggregate; the premium is £325,000. 

b) Employers liability cover is subject toa deductible 
of £50,000 per occurrence, £2,000.000 in the annu- 
al aggregate; the premium Is £525,000. 

c) Public and Product liability is subject to £25.000 
per occurrence and £2,250,000 aggregate; the pre- 
mium Is £375,000. 

d) Asset/Interruption has a per occurrence deduct- 
ible of £100,000 and the aggregate stop is 
£5,000,000; the premium is £3,850.000. 

e) Marine liability is subject to £5.000 per occur- 
rence and £500,000 in the aggregate; the premium 
is £500.000. 

[001 9] Starting from this program the present system 
can analyse the current programme and define an opti- 
mum blend of insured and retained risk. 
[0020] The method is as follows: 
[0021] In order to establish the optimum programme 
to finance these exposures it is necessary to define: 

- the premium 

- the retained risk cost 

- the aggregate stop 

for each class evaluated and for the whole programme 
from a per occurrence at zero to a per occurrence where 
cost benefit is neutral or negative. 
[0022] The Clients claims history is then loaded into 
the system. The system automatically adjusts this to al- 
low for incurred but not reported losses (IBNR) and to 
annualise the data periods. 

[0023] The data is developed by conventional actuar- 
ial techniques to reflect these factors and changes in 
reserves and payments over the period between notifi- 
cation and settlement. The system then produces a fore- 
cast for the next year which is discounted to allow for 
the cash flow advantage inherent in the long tail expo- 



sures. 

[0024] In the present example, the Clients data period 
reviewed is December 31 , 1993 to March 31. 1998 ex- 
cept for property (1992), and Marine (1994). 
[0025] Figure 2 shows the data loaded and defines 
the ratk) of trended, developed and discounted bsses 
to premiums over the data perkxJ and the percentage of 
each exposure retained by the Client. For example, it 
can be seen that for this case the loss ratio on the motor 
exposure Is 32.8% and the Client retained 91.48% o1 
the loss value. 

[0026] Figure 3 illustrates the loss forecast functbn in 
the system. The example shown in Figure 3 is for public/ 
products liability - but the analysis is simultaneously pro- 
duced for each of the "tail" exposures. For this class the 
forecast for the next financial period is in the range of 
£727.412 to £715,343. These figures are evaluated us- 
ing known techniques. 

[0027] Figure 4 illustrates the process of valuing the 
tosses for each class in bands, ("stratification" 11 in Fig- 
ure 1 ), as the system has to define the loss cost, premi- 
um and aggregate stop at any level of per occurrence 
deductible for each class. Figure 4 shows figures for Ma- 
rine but conresponding figures are produced for the oth- 
er exposures. 

[0028] The system then establishes the aggregate 

stop and cost of retained risk for any level of per occur- 
rence retention for each class. Figure 4 and Figure 5 
illustrate this process and it can be seen that for the ma- 
rine exposure at £500 per occurrence, the aggregate 
stop is £50.256, retained risk cost is £36.099; and the 
client retains 19*25% of the exposure; at £25,000 per 
occurrence, the Client would retain 97*1 8% of the expo- 
sure, the aggregate stop is £253,648 and retained risk 
projection is £182,194. 

[0029] The system now contains the building blocks 
for defining the optimum programme. The next step is 
to establish the premium at any level of per occurrence 
retention per class and to prioritise. In this context, the 
sum of retained risk and premium, (the risk cost), is the 
criteria of prbritising. 

[0030] Figure 6 illustrates prioritisation for each class 
across a range of per occurrence retentions. 
[0031] In this example, the system has been run at 
current toss ratios, 5% interest/discount rate and a 
standard deviatbn factor at 0.4. It has defined a reduc- 
tion in risk cost of 5.06% and the aggregate stop is at 
£9,500,000 from the existing £12, 750,000. 
[0032] In this Figure for each class of insurance the 
figures in column (a) are per occurrence deductible, 
those in column (b) aggregate stop, those in column (c) 
the retained risk cost, those in column (d) the captive 
insurer premium, those in column (e) the maximum ced- 
ed premium, those in column (g) the percentage of risk 
retained by client, those in column (h) the risk cost (be- 
ing the sum of retained risk and premium to the insur- 
ers), and those in column (j) are the comparison of the 
risk cost generated by this process and the current cost. 
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The figures in columns (a) to (g) have been devebped 
earlier. The figures in column (h) are obtained for each 
line according to the formula 

h=c+e 

The figures in column (i) are the percentage change in 
risk cost for each line, it will be seen that in Figure 6 the 
optimum set of parameters tor each class of insurance 

is marked. 

[0093] The figures shown in Figure 6 are for one set 
of variables. The system then effectively repeats this 
process for an infinite number of permutations or com- 
binations of variables and the most effective configura- 
tion is identified. 

[0034] Thus it will be seen that the first part ot the 
uniqueness of the process is that it draws together the 
exposure classes into a manageable form. At this stage 
the system defines the actuarial optimum per line - or 
class - and then restates each optimum as the pro- 
gramme design. 

[0035] At this stage of the process the system is de> 
fining a fixed outcome in relation to the defined variables 
• each of which will generate an Infinite number of out- 
comes. The second part of the uniqueness of the proc- 
ess is that it now restates the prioritised optimum - per 
line or class and for the whole programme - each time 
the variables are changed. 

[0036] Ultimately, the variables are scrolled - so that 
prioritisation becomes dynamic and the effects can be 
seen immediately as the configurations are restated. 
[0037] An infinite number of permutations - or combi- 
nations of variable - can be generated in this way, and 
the most effective configuration can be established. 
[0038] The final part of the process models the pro- 
gramme defined in the preceding sections in relation to 
the following variables: 

interest rates 
loss ratio 

levels of per occurrence retention from zero to a lev- 
el at which the cost benefit is neutral or negative. 
Degrees of variance. i.e. the multiples of standard 
deviation to reflect the distribution of loss values. A 
standard deviation coefficient of 2 - assuming a nor- 
mal loss distribution - would mean that 95% of loss- 
es would be within the forecast 

[0039] The process then carries out curve fitting to en- 
sure a reasonable match in the loss distribution. Monte 
Carlo simulations are run to test the efficacy of the loss 
projections in the process. 

[0040] Figure 7 Illustrates the modelled programme, 
using an interest/discount rate at 7%. a loss ratb at 85% 
and a standard deviation factor at 1 . 
[0041] This nrwdelling and prioritising process is 
unique in defining the optimum risk financing pro- 



gramme and enables Clients and insurers to agree a 
medium to bng term strategy for financing risk - which 
can be reviewed as circumstance changes. For exam- 
ple, as the insurance market cycle influences the loss 
s ratio, interest rates change, new losses are notified or 
the Client acquires or disposes of companies. 
[0042] The end product in this example is a reduction 
In direct risk cost of • 34.29% and an aggregate stop at 
£4.25m. (from £l275m): the Client's premium becomes 
£5.248.148, (from £5,575.000) and retained risk Is 
£3,201,679, (from (£7,284,633). 
[0043] The following are definitives of terms used in 
this descriptbn: 

LOSS RATIO: the ratio of losses to premiums over 
the data period 

DEDUCTIBLE: (also referred to as the per occur- 
rence retention); the retained amount per loss 
AGGREGATE STOP: the sum of losses within the 
per occurrence retentions during any one insurance 
or fiscal period 

RETENTION: the sum losses within the deductible 
and aggregate stop in any one insurance or fiscal 
period 

DATA PERIOD: the frame of loss and premium his- 
tory being evaluated FREQUENCY: the number ot 

losses 

SEVERITY: the value of bsses 
IBNR: (incurred but not reported); losses whk;h 
have yet to be notified 
RUN OFF: the period between occurrence and set- 
tlement of the loss 

TRI ANGULATION: monitors the movement of I BNR 
and run off to ultimate settlement to produce a fore- 
cast of the expected bss value and a settlement 
profile which defines the NPV 
NPV: the net present value of the expected bsses 
- at a selected discount rate - in relation to the set- 
tlement profile of the exposure. 



Clainis 

1. A method of evaluating optimum risk financing for 
4S risk associated contingencies comprising assem- 
bling input data relating to the contingency, 
processing said data to calculate by actuarial 
processing, for any value of retained risk, a value 
of premium, retained risk cost and aggregate stop. 

so and kJentifying from the calculated values the opti- 
mum set of values. 

2. A method according to claim 1 , wherein the cateu- 
latbn is modelled and prioritised for a plurality of 

55 variables. 

3. A method according to claim 1 or claim 2, wherein 
the cateulation Is performed for one or more classes 
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of contingency. 

4. A method according to claim 3. wherein when the 
calculation is made for more than one class, results 
are provided on a class by class basis or In com- ^ 
bined form. 

5. A method according to claim 1 . wherein the assem- 
bly of the input data includes actuarial development 
of that data by trending developing and discounting 
it to reflect the bng-term nature of contingency fac- 
tors. 

6. A system for evaluating optimum risk financing for 
risk associated contingencies, said system being 
arranged to assemble input data relating to the con- 
tingency, to process said data to cateulate by actu- 
arial processing lor any value of retained risk, a val- 
ue of premium, retained risk cost and aggregate 
stop, and to kientify from the calculated values the 
optimum set of values. 

7. A system according to claim 6, wherein the calcu- 
lation is modelled and prbritised for a plurality of 
variables. 2S 

8. A system according to claim 6, wherein the calcu- 
lation is performed for one or more classes of con- 
tingency. 

9. A system according to claim 8, wherein when the 
calculation is made for more than one class, results 
are provided on a class by class basis or in com- 
bined form. 

10. A system according to claim 6, wherein the assem- 
bly of the input data includes actuarial devebpment 
of that data by trending developing and discounting 
It to reflect the long-term nature of contingency fac- 
tors. 
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11. A computer program product comprising a compu- 
ter readable medium having stored thereon compu- 
ter program code whk:h when loaded into a compu- 
ter can execute the method according to claim 1 . ^ 
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